Effect of intrarenal infusion of angiotensin-(1-7) in the dog.
Angiotensin-(1-7), (Ang-(1-7)), a metabolite of Ang II and /or Ang I, was infused into the renal artery (i.r.a) of anesthetized dogs in order to demonstrate its possible direct renal action. The dose administered, 15 Ig/kg BW/min in isotonic saline (0.072 ml/kg BW/min) throughout the experiment, did not influence the systemic arterial pressure and water and sodium excretion from the contralateral noninfused kidney. Renal blood flow (RBF) was measured by an electromagnetic flowmeter, glomerular filtration rate (GFR) by (exogenous) creatinine clearance. In other groups of animals, either EXP 3174, an AT-1 receptor antagonist alone (30 Ig/kg BW/ min) or together with Ang-(1-7) (15 Ig/kg BW/min), were infused. In the last group, the AT-2 receptor antagonist PD 123319, 10 Ig/kg BW/min, was added to the infusion of Ang-(1-7). A small but significant decrease of RBF from 4.51+/-0.32 to 3.8+/-0.29 ml/g BW/min occurred after Ang-(1-7); this decrease was very similar when PD 123319 was added. However, an increase to 4.98+/-0.34 ml/g BW/min was seen after the addition of EXP 3174 to the i.r.a. infusion of Ang-(1-7); this increase was similar to the increase observed after EXP 3174 alone (5.21+/-0.33; p<0.02 in both cases). A very small but significant increase in GFR was seen after Ang-(1-7) + EXP 3174 or after the AT-1 blocker alone (0.64+/-0.049 and 0.62+/-0.05 vs. 0.6+/-0.05 ml/g BW/min in the Time Control Group, p<0.01 and 0.05, respectively). Water, sodium and urea excretion rates were increased in all groups infused with Ang-(1-7); after the combination of Ang-(1-7) + EXP 3174, all increases were higher than after every substance alone; however, statistical significance (p<0.05) was reached in sodium excretion values only. Potassium excretion rates were increased just in those groups in which EXP 3174 was present in the infusion fluid. In summary, Ang-(1-7) i.r.a. infusion in the dog is followed by increases in water, sodium and urea (but not potassium) excretion rates, highly probably of tubular origin. This effect is not completely blocked by the AT-1 - and not at all by the AT-2 receptor antagonist - thus indirectly suggesting another receptor could play a role. A small decrease in RBF disappears after EXP 3174, thus indicating an AT-1 receptor action.